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COMPLETE SPECIFICATION 
Fatty Compositions 



We, Unilever Limited^ a Company regis- 
tered under the laws of Great Britain, of 
Port Sunlight, in the County of Chester^ 
England, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 

The present invention relates to aqueous 
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distribution and sale. 'Preferably, the com- 
position should not require refrigeration, and 
for this reason dry topping mixes are advan- 
tageous. Spray-drying is one of the most 
economical means for obtaining such dry 
mixes in a free-flowing form. 

Litde is luiown about the requirements of 
a powder comprising fat, emulsifiers, and 
proteins with respect to the ideal physical 
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to provide a powdered confectionery topping 
mix. 

Such topping mixes have certain shortcom- 
ings. For example, they produce a relatively 
low overrun, e.g., less than 200%, or they 
lack the organoleptic properties of confec- 
tionery toppings based on whipping cream. 
Furthermore, the foams produced from these 
formulations are in some instances unstable on 
standing, i.e., the foam cells agglomerate to 
form large bubbles, resulting in an undesir- 
able coarse, sponge-like structure. Additionally, 
some products yield, on whipping, foams which 
tend to be sensitive to .over whipping and 
break down or become curdy in teioure if 
whipped excessively. 

For commercial acceptability, a whipped 
confectionery topping composition must retain 
its desirable reconstituted properties oyer long, 
periods of time under oon<iitfons^.,bf:;nQrmal^ 

IPrii 



by physical means such as constant agitation 
and the like. As a result, unless the process 
is carefully controlled, one obtains variability 
in the product, experiences diflSculty in spray 
drying evenly and uniformly, or even may 
obtain an inferior product. 

As an additional problem, dry confectionery 
topping mixes do not have indefinite shelf 
life. Even though they remain wholesome, they 
lose their ability to whip during storage. 
Little is known about the mechanism of this 
change. In some sijray-dried toppings, loss 
of whippability during storage has been a 
severe problem. 

The present invention provides composi- 
tions, preferably dry compositions, for use 
in preparing whipped confectionery toppings 
which go far to satisfy the various require- 
menu indicated - ajbove. 

Jj iPhe compositions of the invention comprise 
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COMPLETE SPECIFICATION 
Fatty Compositions 



We, Unilever Limited, a Company regis- 
tered under the laws of Great Britain, of 
Port Sunlight, in the County of Chester, 
England, do hereby declare the invention, for 
which we pray that a patent may be granted 
ta us, and the method by which it is to be 
peifonncd, to be particularly described in and 
by the following statement: — 

The present invention relates to aqueous 
or dry compositions for preparing whij^ed 
confectionery toppings. 

It is known to prepare certain compositions 
which have properties similar to whipping 
cream after they are mixed with miUc or 
water. These compositions can be pastes or 
free-flowing powders. The powders are pre- 
ferred, since they are easy to handle and 
generally undergo less change during long- 
term storage. A typical composition in powder 
form has about 30—80% fat, 2 — 35% sugar, 
5 — 30% non-fat milk solids and 3 — ^20% of 
an emulsifier. Such compositions can gener- 
ally be prepared by forming an aqueous emul- 
sion and subsequently drying the emulsion 
to provide a powdered confectionery topping 
mix. 

Such topping mixes have certain shortcom- 
ings. For example, they produce a relatively 
low overrun, e.g., less than 200%, or they 
lack the organoleptic properties of confec- 
tionery toppings based on whipping cream- 
Furthermore, Ae foams produced from these 
formulations are in some instances unstable on 
standing, i.e., the foam cells agglomerate to 
form large bubbles, resulting in an undesir- 
able coarse, sponge-like structure. Additionally, 
some products yield, on whipping, foams which 
tend to be sensitive to over wh^)ping and 
break down or become curdy in texture if 
whipped excessively. 

For conunercial acceptability, a whipi>ed 
confectionery topping composition must retain 
its desirable reconstituted properties over long 
periods of time imder conditions of normal 
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distxibution and sale. 'Preferably, tlie com- 
position should not require refrigeration, and 
for this reason dry topping mixes are advan- 
tageous. Spray-drying is one of the most 
economical means for obtaining such dry 
mixes in a free-flowing form. 

Littie is known about the requirements of 
a powder comprising fat, emulsifiers, and 
proteins with respect to the ideal physical 
state of tSese components for good whipping 
and for maintenance of whippability during 
storage of the powder. It is believed that 
the state of the emulsion prior to spray- 
drying, i.e., the fat globule size, the distribu- 
tion of the protein, the distribution of the 
emulsifier, and other factors can influence the 
performance characteristics of the final dried 
product. The ready obtaining of an emulsion 
(prior to spray drying) which is stable and 
resistant to change while awaiting being fed 
to the spray drier is thus highly desirable. 
Known emulsions of this type, however, tend 
to separate readily into aqueous and fatty 
phases, and the emulsion must be maintained 
by physical means such as constant agitation 
and the like. As a result, unless the process 
is carefully controlled, one obtains variability 
in the product, experiences difficulty in spray 
drying evenly and uniformly, or even may 
obtaui an inferior product. 

As an additional problem, diy confectionery 
topping mixes do not have indefinite shelf 
life. Even though they remain wholesome, they 
lose their ability to whip during storage. 
Little is known about the mechanism of this 
change. In some spray-dried toppings, loss 
of whippability during storage has been a 
severe problem. 

The present invention provides composi- 
tions, preferably dry compositionSy for use 
in preparing whipped confectionery tc^pings 
which go far to satisfy the various require- 
ments indicated above. 

The compositions of the invention OHnprise 
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a fat, a sweetening agent, a water dispersible 
protein, and a mixture of phosphoric acid 
esters of partial fatty acid glycerides with 
one or more additional emulsifying agents as 
5 hereinafter defined. 

The said additional emulsifying agents are 
defined as emulsifying agents contained in one 
or more of the following classes: 

(a) saturated fatty add monoesters of 
10 glycol 

(b) lactylated palmitic and/or stearic add 
partial esters of glycerol 

(c) mixtures of unsaturated-fatty acid 
esters of polyhydric alcohols with 

15 lactylated saturated-fatty add partial 

esters of polyhydric alcohols 

(d) mixtures of lactylated saturated- and 
unsaturated-fatty acid partial esters of 
polyhydric alcohols. 

20 The invention includes, in addition to 
whipped or whippable compositions which 
are aqueous emulsions of the ingredients speci- 
fied above, preferably of solids content about 
35% by wdght, aLso concentrates of such 

25 emulsions and dry powders obtained by dry- 
ing "dteoL 

The various ingredients are combined in an 
aqueous emulsion, whidi may subsequently be 
spray-dried to provide a free-flowing powder 

30 having good handling characteristics. An 
excellent confectionery topping is obtained 
after reconstituting this powder with milk 
or water and subsequentiy whipping. 

Glyceryl lactopalmitates or glyceryl lacto- 

35 stearatcs (about 4% to about 20% by wdght 
of the complete composition) may be used 
in this invention in conjunction mtfa from 
about 0.4% to about 2% by weight of a 
glyceryl lacto-oleatei a glyceryl monooleate, 

40 a glyceryl dioleate or mixtures thereof. It 
has been found in some instances that a 
composition which contains a combination of 
lactopalmitates or lactosteaxates with one r f 
the unsaturated fatty add esters is siQ)erior 

45 to a composition with only glycerol lacto- 
palmitate therein. The glyce^l lactopalmitates, 
lacetostearates or lacto-palmitate-stearates em- 
ployed herein are formed by lactylating a 
mono- and di^yceride concentrate prepared 

50 from sources rich in palmitic and/or stearic 
adds. While the lactopalmitates arc preferred, 
the lactostearates may also be satisfactory, 
and mixtures of the two can be used, as well 
as mixtures containing lowsr or higher fatty 

55 add residues. 

The esters of polyhydric alcohols and un- 
saturated fatty acids and the lactylated esters 
of polyhydric alcohols and imsaturated fatty 
adds which can be used in this invention 

60 include glyceryl lactooleate, glyceryl mono- 
oleate and glyceryl dioleate. These materials 
do not provide a satisfaaory product if used 
as the major emulsifier, but mari^edly shorten 
whipping time, increase overrun and distincdy 

65 improve the whipped produa texture if used 



as a supplement to the lactopalmitate and/or 
lactostearate. A suitable glyceryl lactooleate 
can be prepared by lactylating a mono- and 
diglyceride concentrate made from oleic acid. 

The phosphoric acid esters of mono- and 70 
diglycerides which are used in combination 
with the other emulsifiers can be formed by 
reacting phosphorus pentoxide separately with 
a partial glyceride having a saturated ester 
residue and with a partial glyceride having 75 
an unsaturated ester residue. However, these 
esters can also be provided from a single 
partial glyceride source. Other phosphorylat- 
ing agents can be used instead of phosphorus 
pentoxide in making the phosphoric acid esters 80 
from tlie partial glycerides, for instance pyro- 
phosphoric acid, metaphosphoric acid, ethyl 
metaphosphate, and phosphorus oxychloride. 
The preparation of phosphoric acid esters of 
partial glycerides is described in U.S. Patent 85 
Nos. 2,026,785, 2,117,983 and 2,117,984. 

The partial glycerides used to prepare the 
phosphoric add esters can be pure mono- 
glycerides, a mixture of pure monoglycerides, 
or a mixture of mono- and diglycerides. 

It is possible according to the invention 
to use a combination of two phosphoric acid 
esters — one of which the starting fatty acid 
is essendally saturated and the other in which 
the stardng fat has an iodine value of 50 95 
or higher. These two types of esters may be 
employed in a ratio of about 1 : 1, with the 
total ester concentration bemg 0-05% to 1%, 
preferably 0.1 to 0.5%. However, satisfactory 
results are also obtained if dthcr type of 100 
phosphoric acid ester is employed alone. 

The phosphoric acid ester with the saturated 
add residue and the phosphoric add ester 
with the unsaturated add residue may be 
prepared separately. The results are also 105 
satisfactory if a pardal glyceride with a 
saturated acid residue and a partial glyceride 
with an unsaturated acid residue are mixed 
together and a phosphoric acid ester there- 
after prepared from this admixture. Accord- 110 
ingly, the iodine value of the mono- and di- 
glycerides used to prepare the phosphoric acid 
esters can vary over a wide range, and good 
results are obtained from mono- and di- 
glycerides derived from either completely 115 
hydrogenated fats and oils or liquid oils. An 
oil hardened to an IV of about 65 is pre- 
ferred, since off-flavour problems may be 
encountered with extremely high IV oils. Ex- 
tremely low rV products are not too satis- 120 
faaoiy, since a high temperature must be 
maintained to keep the ester intermediates in 
a molten state. 

The emtilsifying system may consist of 
the phosphoric acid esters in combination with 125 
4 to 20% by weight of the whole composition 
of a fatty acid mono-ester of a glycol. These 
esters are prepared by reacting any di-hydric 
alcohol with fany acids, or fats containing 
fatty acids. One of the following specific 130 
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procedures is generaUy employed: the methyl- 
ation of fats and the subsequent reartion of 
the methyl esters with glycol; or the direct 
estenfication of glycol and fatty adds. The 
5 aforementioned esterification usually forms 
firstly, mono-esters, each containing one 
hydroxy] and one fatty acid group, and 
secondly, di-esters with both hydroxyis sub- 
sututed with the fatty acid groups. The 
10 mono-cstcrs are prefeircd over the di-estei^; 
however, a mixture of mono- and di-esters 
IS satisfactory. The fatty acid reactant prefer- 
ably IS saturated and has a chain length 
rangmg from 12 to 22 carbon atoms, as, for 
i> ea^ple, m lauriq myristic, palmitic, stearic, 
behemc and arachidic acids. Specific partial 
esters which are suitable for this invention 
are propylene glycol monostearate, propylene 
glycol mono-palmitate, propylene glycol mono- 
zu lauiat^ and propylene glycol mono-myristate, 
di^st©^^ ^ admixture with die corresponding 

The aforementioned emulsifiers are advan- 
tageously used with 30o^ to 55% of fat, 

? '^i I? . ^ sweetening agent, and 6% 
to 11% of protem. 

A fat is incorporated into the confectionery 
topping mix to impart the desired creamy 
^ t^^ ^^ mouth. Fats for this invention 
should have a capiDaiy meking point in the 
range of 35° to 40^ C Suitable fats aic 
soyabean oil having an iodine value of about 
80, partially hydrogenated cottonseed oil, 
coconut oil, and mixtures thereof. 
35 The use of lecithin (1 to 3%) as an in^ 
gredient in the composition of this invention 
provides a product with improved texture, 
bmtable lecithin materials include natural 
An ^9^^^ lecithin, hydroxylated lecithins, and 
40 the cthanol insc^uble fraction of natural leci- 
thms. Tlie latter product is preferred. 

A sugar is generally the sweetening agent 
used m the present invention. Sucrose is tne 
preferred compound. The amount of sweeten- 
45 mg agent varies according to taste. Further, 
a portion of the sugar can be replaced by 
an artificial sweetening agent such as sac- 
charine or a cyclamate, providing sufficient 
sugar remains to provide a spray-dried product 
50 having an acceptable physical structure. 

A caseinate, preferably sodium caseinate, is 
generally employed herein as the protein. 
^ Emulsions prepared for spray-drying accord- 
ing to the present invention are quite stable, 
55 and maintain their physical state without 
appreciable change for prolonged periods of 
tune, even longer than 4 hours. This facilitates 
^eatly the spray-drying operation. Batches 
of emulsion can be made ahead of time, and 
60 no special precautions need be taken to ensure 
that the beginning and end of an emulsion 
batch are alike in composition and phjrsical 
state. One is assured of a uniform product 
from beginning to end of a batch without 



resorting to costiy equipment to ensure this 65 
result by physical means. 

It is pr^erred, according to this inven- 
non, to mamtain the pH of the composition 
within the range where optimum dispersion of 
the protem is obtained. For sodium caseinate, 70 
the optimum pH range is 6.5 to 7.5. 

Aqueous compositions according to the in- 
vention, for whipping to produce a whipped 
confectionery topping should preferably have 
a solids content of about 35% by weight. 75 
liie whipping characteristics are approxi- 
mately the same whetiier the composition 's 
prepared as a 60% solids concentrate and 
thereafter diluted to about 35% solids widi 
cold milk before whipping, or whetiier it is 80 
spray-dned, diluted with cold milk to 35% 
solids and subsequentiy whipped. In order 
to reconstitute tiie dry compositions of the 
present mvention, about 3.8 to about 4.2 fluid 

C112— 124 g.) of milk or water are 85 
added to about 2.2 to 2.7 ounces (62—77 
g.) of spray-dried powder. 

Thus, in accordance with the present in- 
vention. It is now possible to provide an im- 
proved whippecT confectionery topping from a 90 
dry topping mbc. Firstiy, the manufacture cf 
the mix, for exanqjle, the spray-drying oper- 
ation, IS simplified. Secondly, the diy powder 
when mixed witii liquid, whips rapidly, ie.' 
m less than about 3—4 minutes, to a stable 95 
foam with an overrun equal to or higher than 
whipped cream. Thirdly, the wHppcd con- 
tectioi^ry toppmg has good structure; that is. 
It is firm and melts down properly in the 
moutii. Fourtiily, the dry powder has im- 100 
proved stabiUty of its whipping characteristics 
under the storage conditions generally encoun- 
tered in distribution and warehousing. 

Examples I, III and V below illustrate 
the invention while Examples II and IV show 105 
tile disadvantageous effea of departing in 
different reacts dierefrom. Unless otiierwise 
mdK^ted, all parts and perraitages in the 
specification are based upon wei^t 

Example I xxo 
A confectionery toppmg mix was prepared 
from the mgredients indicated herebelow. 
Ingredients Parts 
Glyceryl lactopalmitate 7.0 
Glyceryl lactooleate 0^5 115 

Groundnut oil, I.V. 65 41.7 
Phosphoric acid esters of 
cottonseed oil mono- 
diglycerides (I.V. 65) 0.2 
Leathm iq j20 

Fat-soluble colour 03 
Sodium caseinate glo 
Vanilla flavour o!o37 
Sucrose 4ll263 
^ ^}^T.?^ ^^A^ deodorized grxjund- 125 
nut oil (LV, 65), 32.55 parts glyoeiyllacto. 
palmitate, and 2.33 parts ^yceryl lactooleate 
was prepared. This blend was subsequentiy 



BEST AVAHABLE COPY 



ISCXXDID; <QB 1053094A_L> 



1,053,094 



treated for one hour at 50'' to 55"* C. %yith 
anhydrous sodium carbonate (22% by weight 
based on the oil-emulsifier blend). After 
vigorous agitation, the blend was filtered and 
5 deodorized for one hour at 150° C. under 
vacuum. 

The aforementioned groundnut oil was pre- 
pared by hydrogsnation with a nickel catalyst 
at 200** Q to I.V. 65 and b}' deodorization 

10 for four hours at 185° C. under vacuum. 
The aforementioned carbonate-treated blend 
and the remainder of tlie hydrogenated ground- 
nut oil were admixed and the colour, phos- 
phoric acid esters of monodiglycerides and 

15 lecithin were subsequently added at a tem- 
perature of 60 to 65° C. to provide a hot 
oil phase. 

Sucrose and sodium caseinate were dry- 
blended and then dispersed in water at about 

20 25° C. to form a 25% solids dispersion. 

The hot oil phase was gradually added ;o 
the aqueous sucrose-caseinate m a stainless 
steel tank in conjunction with vigorous agita- 
tion. The resulting mixture was homogenized 

25 in a 2-stagc homogeniser (1000 psig, 1st 
stage; 500 psig, 2nd stage) to provide an 
emulsion. This emulsion was subsequently 
spray-dried in a tower with the following 
conditions: emulsion feed rate, 0.28 Ib/min.; 

30 inlet air temperature, 218.3° C; exit air 
temperature 87.7 — ^96.1° C; and atomizing 
air pressure, 40 psig. A five-flowing powder 
was obtained with 0.8 — 1.3% moisture. This 
powder was passed through a 20-mesh sieve 

35 and subseqxjently dry-blended with the flavour. 
The flavoured product was stored for 5 days 
at —1 to 4.4° C. and then stored at room 
temperature. 

After this storage, 67.5 g. of the powder 

40 were whipped with i cup of cold milk, using 
an electric miser. The rate and extent of 
whipping were determined by measuring the 
overrun at different intervals. The results are 
as follows: 

45 Time of Whipping (Alin.) Overrun (%) 

2 210 

3 255 

4 275 
Some of the previously prepared powder 

50 was sealed in moisture-proof containers and 
stored for six months at room temperature. 
At the end of this time, the whipping pro- 
cedure was repeated with the following results : 

Time of Whipping (Min.) Overrun (56) 
55 3 197 

5 234 
It is manifest from this example that 

storage has only a minor effect upon the 
whipping properties of. the powder prepared 
60 in accordance widi the present invention. 

Example II 
The same procedure, described in Example 



I; was repeated except that the phosphoric acid 
esters v/ere not incorporated into the confec- 65 
tionery topping mix. The emulsion F.eparated 
into a fatty phase and an aqueous phase prior 
to spray-drying and it was necessary to agitate 
the emulsion after hcmogenization to inaintam 
a suitable state for spray-dr>'ing. The powder 70 
therefrom, after storage at —1 to 4.4"^ C. 
for 5 days, was returned to room tempera- 
ture and whipped with the cold milk. The 
following results were noted: 

Time of Whipping (Min.) Overrun 75 

2 224 

3 255 

4 267 

These results showed that the product may 
be prepared without the use of the phosphoric 80 
acid ester of niono-diglycerides, provided 
special processing precautions arc observed, 
and that it whipped satisfactorily after its 
preparation and a five-day tempering period. 

As in Example I, dry powder of this ex- 85 
ample was stored for six months. Its whipp- 
ability after this storage period was measured 
as indicated herebelow. 



Time of Whipping (Mm.) Overrun (%) 
3 150 

5 150 



90 



It is evident that the whipped confectionery 
topping powder was relatively unstable over 
the storage period when the phosphoric acid 
ester of mono-diglycerides was omitted. 95 

Accordingly, Example I and II demonstrate 
that the use of a phosphoric acid ester of a 
mono- and diglyceride provides a superior end 
product. Without these phosphoric acid esters, 
the whipped topping powder has relatively 100 
poor stability under storage conditions. This 
is surprising in view of the large concentra- 
tion of stabilizing agents whidi are employed. 
In contrast, the confectionery topping powder, 
with the phosphoric add esters therein, has 105 
excdlent stability. 

Example HI 
A composition was prepared with the fol- 
lowing ingredients and spray-dried in the same 
way as described in Example I: 110 

Parts 

Cottonseed oil (I.V. 65) 49.79 
Propylene glycol monostearate 9,00 
Phosphoric acid esters of cotton^ 

seed oil mono-diglycerides 115 
(I.V. 65) ^ 0^0 

Hydroxylated lecithin 1-00 
Butjdated hydroxyanisole 0.01 
Sodium caseinate 10.00 
Sucrose , 30.00 120 

No problems were encountered in either 
preparing or spray-drying the emulsion. The 
powder therefrom was stored for six days 
at 1.7° C and then for two days at room 
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temperatoe. Subsequent to this storage, 70 

"^"^ ^^'iPPed with i cup 
of cold imlk and vanilla flavour. The ^ulw 
are as follows: 

5 Time of Whipping (Min.) Overrun (%) 

2 190 

3 245 

4 265 
1ft .-^though the texture and flavour of the 
10 wMpped material of this examjJc wire 

different from these of the product in Example 
abl? °'°^«=^o°«'y topping was quite accept- 

.... Example IV 

amnlf' P™*^"*^ "^^^ prepared as in Ex. 
ample III, except tiiat additional sucrose was 

^fe^iT''^^/ the phosphoric add esters 
of monodiglycendes. The emulsion prepared 
20 iZ r"^^ relatively unstable and 

ZW the necessary emulaflcation was maintained by 

f«^^;,"^ *° emulsion being 

forced through the spray-drier nozzle. Aft« 
the storage penod at 1.7° C. and at room 
25 S^""*^ " whipped topping was provided 
Sn^d^ '^'^ following results 

Time of Whipping (Min.) Overrun (%) 
2 147 
2 172 

It can be seen from Example HI and IV 
ftat the onassiMi of phosphoric acid esters 
of monoglycendes created certain process 
pioblems It also resulted, in this inmncL 
35 m an mferiorend product. -wui-c. 



p1jr.^;i"„Sr«^«^--r a storage 

WHAT WE CLAIM IS.- 

'=°°^PO»tion for preparmg a whinned 
confectionery topping said complsitira K 50 
pnsmg a fat, «• sweetening agent, a vS 
dispersible protein, and a miS of pSS 
phone acid esters of partial fatty add elvar 

agents as hereinbefore defined. »"y™o 
2. A composition according to daim 1 which 
is m the form of dry powder 

4 A composition according to Qaim 1 or 
2, wherem the additional emulsifying aeeS? 
comprises a mixture of a lactylatS flS 
P^ff ^'er of a saturated fatty add ISTS 65 
nns^urated fatty add ester o? a poCdS 

5. A composition according to Claims 1 or 
2, wherem the additional mnlsifyinTaee^ 
compiles a mixture of a wK |lvS 7ft 
ester of a saturated fatty add Md a laS^W 
^^turated fatty add^'ester o^'aVolS^fc 

wlf^t^nSaa^^S^-,S^om^> 75 
pnses lactylated glyceryl oleat^ V^mSl 

siaKa ^ p^^™ 

phosphoric aad esters of partiS fattv^ad 
gycerides widi a fat, a pro^lfc JSed"^ 
water and an additional emulsifymg^^t Z 

UNILEVER LIMITED, 
R. Jonas, 

- . ^ _Z:iZ_ ^S^^^ ^he Applicants. 

S5, i.onaon, W.C.2, from which copies may be obtained. 
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Example V 
A dry confectionery topping mix composi- 
tion is prepared m the manner described in 
Example 1, except that glyceryl monooleate 

^^^^"f"^- ^ly^^^l laaooleate. 

No difficulty IS experienced with preparation 
or the emulsion prior to spray-drying. The 
sinay-dned powdered confectionery topping 
mix obtamed has excellent whipping clmrac- 
45 tensucs as initially prepared and retains these 
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